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AN ILLUSTRATION and CONFIRMATION of SOME FACTS 
mentioned in an ESSAY on the PRIMITIVE STATE of the 
GLOBE * By RICHARD KIRWAN, Efq; L. L. D. F. R. S. and 
Jr. J\. J, A. 



1 HERE is a remarkable fact, flated in this effay, with refpect Read May 
to which the Mofaic account is fully at iflue with the moft 5t ' ' °° 
plaufible of the lately devifed philofophic theories of the primi- 
tive (late of the globe, namely, the emerfion of fome portion 
of land from the primaeval ocean, previous to the creation of 
fifh. Mofes exprefsly affirming, Buffon, the anonymous author 
of Lhiftoire du Monde primifif and many others, exprefsly de- 
nying it. In proof of the Mofaic account I alleged that no 
petrifactions were found imbedded and incorporated in mafTes 
of flone in fuch countries as were elevated 8500 or 9000 feet 
above the actual level of the fea ; for- inftance, in the great 
Tartarian platform and the elevated regions of Siberia, though 
in all inferior regions of the fame extent fuch petrifactions were 
abundantly found, at leafl in limeftones ; but even in thefe none 
were found in thofe elevated tracts, as I proved by the teftimo- 

nies 
* Sec Vol. "VTth of the Tranfa&ions of the Academy. 
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nies of all the philofophic travellers who have trayerfed and 
examined them. 

Bcdguer and Don Ulloa* atteft the fame facl with tefpec't to 
Quito and the lofty regions of South America, having met with 
none in ninety leagues from a little north of the /Equator to 
Cuenca, between 2° and 3 fouth of it, Quito being elevated 
9374 feet above the level of the fea. 1 even doubted whether the 
petrifactions found by Mr. De ,Luc on Mount Grenier at the 
height of 7800 feet, were incorporated in the body of any ftony 
mafs, but he has fince allured me that they were ; now the {hells 
he found, being Cor nua Amnionic a fpecies of thofe called Pelagic*, 
it would thence appear that the fea had rifen {till higher, though 
not above 100 feet. 

To repel this proof of the Mo&ic account, it has been replied 
by the laborious, learned and eloquent writer of the Vbifioire du 
Monde primittf and others, that the keen air exifting in thefe 
elevated regions had long ago decompofed and confumed the 
{hells that might have been there depofited ; but as the ftones 
{till remain, it is evident that the {hells incorporated in their in- 
terior muft alfo have remained, if any fuch were ever contained 
in them. 

However, 

*» Bouguer Figure de la Tenre, p. Ixv. Don UUoa, Mem. Philofoph. vol. I. p. 363. 
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However, it is infilled that petrified fliells have been found at 
a far fuperior height to that which I ftated as the higheft limit 
at which they could be found, namely 9000 feet, for that thofe 
which I quoted as proofs of a fubfequent deluge, found, accord- 
ing to Don Ulloa, at the height of 14,220 feet in Peru, were in 
reality petrified. To this account, as it was only a hearfay report 
of Gentil, who had it from Don Uiloa, I own 1 did not give full 
credit, at leaft I thought the circumftance of their having been 
petrified and imbodied in a rock not probable; fince that time 
I have met with a work, compofed by Don Ulloa himfelf, intitled 
Memoires Pbilqfopbiques, Htfloriques & Pbyfiqucs > in the fir ft vol. of 
which, p. 34 and 364, the fact of the fhells being petrified and 
imbodied in a rock is fully ftated and confirmed ; but I ftiall 
here fatisfaftorily prove that the height at which they were found 
did not exceed, nor even equal 9000 feet above the level of the 
fea. And, fecondly, that they were left there by a deluge that 
fucceeded the emerfion of land from the primaeval ocean. 

i Q . Gentil tells us, Mem. Par. 1771, p. 459 in 8vo. that thefe 
fhells were found on a mountain near Guancavelica, a fmall 
town or village between 12° and 13 fouth latitude, which 
mountain he fays is far from being one of the higheft of the 
Cordelieres, and that on the fpot in which the fliells were found 
the mercury in the barometer flood at the height of 17 inches, one 
line and i= 17,103 inches, from which he infers that this fpot was 
elevated 22oof toifes over the level of the fea, = 13,869 Englifh; 
feet. This height I fhall now fhew to have been falfely eftimated. 

Don 
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Don Ulloa tells us, p. 34 of the above-mentioned work, and 
Gentil repeats after him, that, at the village of Guancavelica, near, 
but fomewhat below this fpot, the mercury flood at the height 
of 18 inches, one line and £. Now Bouguer, Figure de la Terre, 
p. xxxvi, exprefsly fays that Quito is' elevated from 14 to 1500 
toifis only over the level of the fea, and is. the higheft inhabited 
part of the globe ; Guancavelica, therefore, which is inhabited, and 
imift have been well known to Bouguer, cannot be fo high as 
Quito. Quito was geometrically meafured, Guancavelica was, 
not. 

Bouguer alfo tells us, ibid, in note, that the mercury at Quito 
ftands at the height of twenty inches and one line ; how then is 
it poffible that it fhould ftand at eighteen inches and one line at 
Guancavelica which mnft be much lower, if the barometer were 
not ill conftrucled ? No difference of temperature between Quito 
and Guancavelica could caufe fuch an enormous difference as two 
inches in the mercurial height. The art and neceffity of freeing 
barometers from air were not generally known * before Mr. De Luc's 
immortal work on the modifications of the atmofphere, ,which was 

not 

* I fay not generally known, becaufe though Mr. Du Fay had fiiewn the advan* 
tage of expelling air from the mercury in the tube, in Mem. Par. 1723, and 
Caffim had followed that method in meafuring the heights of Puy de Dome and 
Mont D'Or in 1 740, yet it was not generally adopted until Mr. Dc Luc had proved 
its neceffity and perfected the method of performing it in 1772. See 1 De Luc, 
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not published 'till upwards of thirty years after Don Ulloa's ex- 
periments. The air then remaining in his barometer, which he 
probably filled at Lima, in whofe territory Guancaveliea lies, under 
a preffure of twenty-eight or between twenty-feven and twenty- 
eight (French) inches, mull have confiderably expanded and de- 
preffed the column of mercury under it, when brought up a moun- 
tain of perhaps 7000 or £000 feet high ; and hence this mercurial 
column remained fo low at Guancaveliea as eighteen inches and 
one line. 

That m thefe cireumftances the air contained in the barometer 
might caufe a difference of three inches or more between the 
height at which mercury purged of air would ftand, appears by 
the experiments of Caffini, Mem. Par. 1740* Sur la Meridienne 
ds Paris, p. clxxii. for he found that the mercury, freed from air by 
ebullition in the tube, flood four or five lines higher than in baro- 
meters filled without that precaution. Nay, Cardinal Luynes 
found the difference betwixt fuch barometers to amount fometimes 
to fourteen lines, Mem. Par. 1768, p. 490 in 8vo. How great 
muft it therefore be in barometers tranfported to greater heights 
than that at which they were filled ? 

Moreover, Don Ulloa exprefsly tells us that the mountain on 
which thefe fhells were found was every where habitable, Mem. 
Philo/ophiques, p. 34 and 35, which it could not be, and would 
be exprefsly contradicted by Bouguer, if its height were 13,000 
Engliih feet over the furface of the fea. From all which I con- 

Vol. VIIL E elude 
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ckide that the height of; ;the meccuriali^colurnn,' if the baroinetets 
had been properly conflrudled, would have vbeen about 221 French 
inches =23, 44 Englifh, and as the temperature :was remarkably 
cold this would indicate a height of . about 8200 feet above the 
level of the fea. 

But, fecondly, let the height be what it may, it is certain that 
thefe fhells were depofited there after the emerfion of land from 
the primitive ocean, and confequently by a fubfequent deluge; 
for Don Ulloa exprefsly tells us, that in the fame rocks in which 
thefe fhells are found, petrified wood is alfo found, Mem. Phi- 
lofophiques, p. 372.. This wood muft have grown on dry land, 
and muft have been, floated when the fhell»; were depofited, 
fince both are found -in the famije rocks. It muft have been 
brought thither by a deluge, as no, wood can at prefenfc grow 
there, as Don Ulloa alfo attefts. The fhells are for the moft 
part bivalves, which geologifts allow to form petrifactions of the 
moft modern date. 

Lastly, La Peyroufe mentions that he difcovered marine 
fhells on Mount Perdu, the higheft of the Pyrenees, at the height 
of nearly 10,000 feet. How he afcertained the height is not 
mentioned ; but that thefe fhells were depofited by the deluge is 
certain, for at the fame height he found alfo the bones of land 
animals petrified, .37 Journ. des Mines, p. 59, 60 and 64. 



